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Wheel Clad Assembly 
Cross Reference to Related Application 

[0001] This application claims the benefit of U.S. Provisional Application No. 60/420,704, filed 

October 23, 2003, entitled Wheel Clad Assembly. 

Background of the Invention 

[0002] The present invention relates to vehicle wheels, and particularly to a composite wheel 

including a metal with a polymeric decorative cladding. 

[0003] Ornamental metal-plated polymeric claddings have been employed for providing a 

decorative surface to the outer exposed surface of wheels for several years. U.S. Patent Nos. 

5,564,791; 5,577,809; 5,597,213; 5,630,654; 5,636,906; 5,845,973; and 6,085,829, the 

disclosures of which are incorporated herein by reference, represent different approaches for 

providing and attaching such claddings to existing wheels to provide a finished decorative 

appearing wheel. These wheel claddings offer design flexibility in that wheel claddings of 

various configurations may be used to cover a single style wheel. 

[0004] Existing methods of attaching cladding to an underlying metal wheel include the use of 

an adhesive between the wheel and the cladding in localized areas. During curing of such 

adhesive, the wheel cladding is temporarily held to the wheel using the secondary cure caps that 

clamp the cladding to the wheel for a period of up to 24 hours. Some wheel designs provide a 

thick central hub that includes a means for fastening the cladding and the wheel together. 

However, such designs use a significant amount of material to construct the portion of the wheel 

surrounding the central hub, thereby increasing the overall weight of the wheel as well as the 




cost associated therewith. A center cap, also part of the cladding, is then placed within a center 
aperture of the wheel and is connected directly thereto. 

[0005] This arrangement of the wheel, the cladding and the cladding center cap may cause 

problems when attempting to service the associated vehicle, and specifically when attempting to 
balance the tires thereof. In short, typical methods of balancing each tire include utilizing a tire- 
balancing machine that includes supporting the tire, wheel and cladding assembly upon a cone- 
shaped support positioned within the central apertures of the wheel and the cladding. Typically, 
the cone-shape support contacts the central aperture of the cladding, and centers the assembly 
within the balancing machine with respect thereto. As a result, the location of the central 
aperture of the cladding with respect to the wheel is highly critical. Another characteristic of 
typical tire-balancing equipment is the significant load placed on the cladding in the area 
surrounding the central aperture when the tire, wheel and cladding assembly are "clamped" 
within the equipment. Heretofore, the design of the wheel and the cladding have avoided 
loading the wheel cladding within the wheel and tire assembly during the balancing process, as 
loading the cladding would cause significant deflection of the cladding as the cladding pressure 
is increased, thereby effecting the tire balancing process. 

[0006] A wheel and cladding design is desired that reduces the material required to manufacture 

the wheel, allows for precise alignment of the central aperture of the cladding with respect to the 
wheel, provides proper depth alignment of the cladding with respect to the wheel, and provides 
structural support for the cladding during subsequent tire-balancing processes. 

Summary of the Invention 

[0007] One aspect of the present invention is to provide a composite wheel that includes a wheel 

having an outer surface, a plurality of exposed apertures formed in a circular pattern in a central 
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hub region of the wheel, and a centrally located hub aperture extending through the wheel. The 
composite wheel also includes a wheel cladding having a body conforming to the outer surface 
of the wheel, an exposed decorative outer surface, and an inner surface facing the wheel when 
the wheel cladding is attached to the wheel. The wheel cladding includes at least one alignment 
tab extending from the inner surface and engaging the hub aperture and aligning the cladding 
with respect to the hub aperture, and at least one support post extending from the inner surface 
substantially proximate the hub aperture and structurally supporting the wheel cladding with 
respect to the wheel. 

[0008] Another aspect of the present invention is to provide a wheel cladding assembly that 

includes a body member adapted to conform to the outer surface of a wheel, wherein the body 
member has an exposed decorative outer surface and an inner surface and includes at least one 
alignment tab extending from the inner surface for engaging the hub aperture and adapted to 
align the body member with respect to a hub aperture centrally located within the wheel, and a 
centrally-located aperture. The wheel cladding assembly also includes a cap member located 
within the central aperture of the wheel cladding and operably connected to the wheel cladding. 

[0009] Still yet another aspect of the present invention is to provide a wheel cladding assembly 

that includes a body portion attachable to the outer surface of a wheel, wherein the body portion 
has an exposed outer surface, an inner surface and a centrally located hub aperture. The wheel 
cladding assembly also includes at least one alignment tab extending from the inner surface of 
the body portion for engaging a hub aperture of a wheel and adapted to align the body portion 
with respect to the wheel. The wheel cladding assembly further includes at least one support 
post extending from the inner surface of the body portion substantially proximate the hub 
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aperture of the body portion and adapted to structurally support the body portion with respect to 
the wheel. 

[0010] The present inventive wheel and wheel cladding assembly reduces the amount of material 

required to construct the wheel, provides increased accuracy of the alignment of the central 
aperture of the wheel cladding with respect to the wheel, provides proper depth alignment of the 
wheel cladding with respect to the wheel, and provides proper structural support for the wheel 
cladding during typical tire-balancing processes. Moreover, the composite wheel and wheel 
cladding assembly reduce the associated manufacturing costs, can be easy and quickly 
assembled, are efficient to use, are more economical to manufacture, are capable of a long- 
operating life, and are particularly well adapted for the proposed use. 

[0011] These and other advantages of the invention will be further understood and appreciated 

by those skilled in the art by reference to the following written specification, claims and 
appended drawings. 

Brief Description of the Drawings 



[0012] Fig. 1 is a perspective view of a composite wheel and decorative cladding embodying the 

present invention; 

[0013] Fig. 2 is an exploded perspective view of the wheel and the cladding; 

[0014] Fig. 3 is a perspective view of the cladding; 

[0015] Fig. 4 is a front elevational view of the wheel and the cladding; 

[0016] Fig. 5 is a cross-sectional partial side elevational view of the wheel and the cladding, 

including a cap member, taken along the line V-V, Fig. 4; 
[0017] Fig. 6 is a partial perspective view of the cladding; 

[0018] Fig. 7 is a perspective view of the cap member; and 
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[0019] Fig. 8 is an enlarged perspective view of the cladding assembled with the cap member. 

Detailed Description of the Preferred Embodiments 

[0020] For purposes of description herein, the terms "upper," "lower," "right," "left," "rear," 

"front," "vertical," "horizontal," and derivatives thereof shall relate to the invention as oriented 
in Figs. 1 and 2. However, it is to be understood that the invention may assume various 
alternative orientations and step sequences, except where expressly specified to the contrary. It 
is also to be understood that the specific devices and processes illustrated in the attached 
drawings, and described in the following specification are exemplary embodiments of the 
inventive concepts defined in the appended claims. Hence, specific dimensions and other 
physical characteristics relating to the embodiments disclosed herein are not to be considered as 
limiting, unless the claims expressly state otherwise. 

[0021] The reference numeral 10 (Figs. 1-4) generally designates a composite wheel comprising 

a wheel 12 made of aluminum, magnesium, steel, or other material conventionally used for 
manufacturing vehicle wheels. The composite wheel 10 is made by bonding a wheel cladding 14 
to the otherwise outer exposed surface 13 of the wheel 12. The cladding 14 is injection molded 
of a polymeric material, such as a combination of polycarbinate and ABS having an average 
thickness of within the range of from about 2mm to about 4mm. The polycarbinate to ABS ratio 
ranges from about 60% to about 70% polycarbinate and about 40% to about 30% ABS, 
respectively. Other polymeric materials or composite polymeric materials may also be used. An 
outer decorative surface 18 of the cladding 14 is covered with a shiny or satin finished metal 
plating, such as chrome as described in U.S. Patent Application No. 09/707,866 filed November 
7, 2000 and entitled Method and Composition for Metallic Finishes, the disclosure of 
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which is incorporated herein by reference. The outer surface 18 of the cladding 14 can also be 
painted, textured or otherwise finished for a particularly desired appearance. 
[0022] The wheel 12 is of the type which has a small central opening or hub aperture 16 located 

within a wheel hub 15 of the wheel 12 and which defines an aperture wall 55 (Fig. 5), and a 
plurality of exposed lugnut apertures 17 arranged in a circular pattern and spaced for the 
particular vehicle on which the composite wheel 10 is to be employed. The lugnuts (not shown) 
as associated with the composite wheel 10 are typically exposed once the wheel 10 is mounted to 
a vehicle. The wheel 12 further includes a raised support surface 61 extending circumferentially 
about the hub aperture 16, located substantially proximate the hub aperture 16, and extending 
outwardly from the outer surface 13. The support surface 61 includes a machined mounting 
surface 63. 

[0023] The wheel cladding 14 has a geometry which substantially conforms to that of the wheel 

12, namely, a rim 19 which matingly fits within or on top of a rim 21 of the wheel 12. The 
cladding 14 includes a plurality of spokes 23 extending radially outward from a centrally-located 
hub aperture 24 which correspond in size, shape and location to a plurality of spokes 26 of the 
wheel 12. Located between the spokes 23 of the cladding 14 are a plurality of openings 35 that 
are shaped to conform to a plurality of corresponding openings 45 of the wheel 12. A recessed 
central hub area 40 surrounds the central aperture 24 of the cladding 14, that also includes a 
plurality of lugnut receiving apertures 27 which align with and fit within the apertures 17 of the 
wheel 12 when the wheel cladding 14 is assembled with the wheel 12. The central aperture 24 is 
aligned with the aperture 16 in the wheel hub 15, when the wheel cladding 14 is assembled with 
the wheel 12. As a result, the wheel cladding 14 appears as an integral part of the outer surface 
of the wheel 12, as seen in Fig. 1. 
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[0024] The wheel cladding 14 (Figs. 5 and 6) further includes a plurality of alignment tabs 50 

spaced circumferentially about the central aperture 24 and extending outwardly from an inner 
surface 52 of the wheel cladding 14. Each tab 50 includes an outer abutment surface 54 that 
abuts the inner wall 55 of the hub aperture 16 of the wheel 12 when the wheel cladding 14 is 
assembled with the wheel 12, as described below. A plurality of supporting posts 56 are spaced 
circumferentially about the central aperture 24 of the wheel cladding 14 and interspaced among 
the alignment tabs 50. Each supporting post 56 includes a supporting surface 58 that abuts the 
outer surface 13 of the wheel 12 when the wheel cladding 14 is assembled with the wheel 12, as 
described below. 

[0025] In assembly, the cladding 14 is bonded to the wheel 12 by providing continuous or 

segmented beads of suitable bonding adhesives such as a RTV (silicone adhesive) 59, which is 
placed on the inner surface 52 continuously or in sections around the rim 19 of the wheel 12, 
around each of the wheel openings 35, and in the area surrounding the central aperture 24 where 
the inner surface 52 of the cladding 14 and the outer surface 13 of the wheel 12 are in contact. 
Other adhesives, such as two component urethane, epoxy, or other adhesives suitable for the 
automotive wheel environment may be employed. Once a bead of adhesive is applied either to 
the inner surface 32 of the cladding 14 or the outer surface 13 of the wheel 12, the wheel 
cladding 14 is aligned with the wheel 12 by aligning the plurality of alignment tabs 50 within the 
hub aperture 16 such that the outer surface 54 of the each alignment tab 50 abuts the inner wall 
55 of the hub aperture 16, thereby positively aligning the wheel cladding 14 with the wheel 12. 
The wheel cladding 14 is then pressed inwardly until the supporting surface 58 of each 
supporting post 56 abuts the mounting surface 63 of the raised surface 61, thereby providing 
proper depth alignment of the wheel cladding 14 with respect to the wheel 12. 
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[0026] The wheel cladding assembly 1 1 still further includes a cap member 60 (Figs. 7 and 8) 

snappably connected to the wheel cladding 14 within the central aperture 24 thereof. The cap 
member 60 includes a top portion 62 having an outwardly radially extending lip 64, and a 
plurality of engagement tabs 66 extending outwardly from an inner surface 68 thereof. Each 
engagement tab 66 is flexible in a direction as indicated by directional arrow 70 and includes an 
outwardly extending shoulder 72 spaced along the length thereof. In assembly, the cap member 
60 is assembled with the wheel cladding 14 by press fitting the engagement tabs 66 within the 
central aperture 24, thereby causing the engagement tabs 66 to deflect in an inward direction, 
until each shoulder 72 engages the inner surface 52 of the wheel cladding 14. The snap-type fit 
of the cap member 60 with the wheel cladding 14 allows the cap member 60 to be easily 
removed from engagement with the wheel cladding 14, thereby providing access to the 
underlying vehicle hub (not shown). 

[0027] The present inventive wheel and wheel cladding assembly reduces the amount of material 

required to construct the wheel, provides increased accuracy of the alignment of the central 
aperture of the wheel cladding with respect to the wheel, provides proper depth alignment of the 
wheel cladding with respect to the wheel, and provides proper structural support for the wheel 
cladding during typical tire-balancing processes. 

[0028] In the foregoing description, it will be readily appreciated by those skilled in the art that 

modifications may be made to the invention without departing from the concepts disclosed 
herein. Such modifications are to be considered as includes in the following claims, unless these 
claims by their language expressly state otherwise. 
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